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Pee oO DUG ELON 


Cne ofr the most vexatious froblems ftacing Defense 
perartment analysts is hew tc evaluate Command Control and 
eommunieations (C3) systems. while there are a myriad of 
models, both computerized and manual, available tc evaluate 
the effectiveness of operational tactics and procedures, 
very ‘Tew tools exist to aid in tne analysis of command and 
@emmunicetion Structures. 


Bearer fo was freae by Stack ana Se@corsky [Ret. i] to 


rs 
et 


Meme ce SUCH a tool at the Sé@cure Coprmand Control end 
Mmomnvundication Brercise Laboratory. [ne =sroauces Of —~tneis 


mhesis wa computer software for a user-defined 


in 


momen icatlons Network Surporting a fmulti~level chain of 
command which allcwed for communications delays, garbdled 
ressageés, message loss and player Grd Vine: Pid s 
communications mcdel used the Nevy’s Warfare Environmental 
Simulator (¥ES) as a gaming tramework and was implementea on 
the DEC 11/79 computer in the Secure CS laboratcry at NPS. 
The StacksSecorsky model was only fartially successful 
meee wwe Majer reasons. tirst, the model allowed for only 
wees coOmmunication chennel between any two flayers. AS a 
mersroeeeet ct 15 ditticult toa Experiment with partial circuit 
meeseS OF degradetions. second, the WES wargare model, 
meeees Sbevinzg anc capability tc simulate ground units, 1s 


Mmeeuecoy many tc be Very unwielay and time-consuming to set 


(O 





cata clit tcult to play. Expenditures ct more than 42 
fica weurs tO sEtT Up a Seeonar 10 are Rov uncemmon. 
Poeeeronally, OWS 2S resid€nt at the Naval Ocean Systems 
Center (NOSC) in San Diege. In order to run the combined 
momers, it 15 Necessary to Link two computers via the TELNET 
Sacility on the secure ACCAT network. 

Paemeerme GUjeOtlve Oi §twis taesis i5 t0 remedy the 
above-mentioned shcrtcomings. The first of the problems was 
Solved bY implementing the capability for up to six user- 
selectable communication channels between players; the 
communications model was also freed from dependence upon the 
MemeeiGOocel. 1% 15 2O0w ~osslible to utilize the conmrunication 
mede€l with any wargame. Rode lronad ly; an impreved 
Peel ity §tO gather message traffic statistics for post—- 
same analysis wes develcped. Seccendly, a néw wargame, the 
McClintic Theater Model (MIM), developed at the Army War 
College, was imported and implemented on the VAX 11/780 
meeeineae 12 Lhe Conputer Science Department at NPS. MIM, in 
macGeos0N FO providing the capebility to Simulate ground, air 
@€nd naval surface units, is also much Simpler to manage and 
meray toan the WES modei. 

Wem idal OULPUt Ci THiS thesis 18 @ combined software 
memcimeeoroviding da capability fcr C3 experimentation in the 
areas of Oreamrea tl ogas Peeowon siits, communication 
Mepvorks and procedures, link and circuit analysis, and 


memeeat dOCLrineé and tactics. 
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This document contains five appendices designed to 
assist a new player to understand and use the CS Model. 
Mooeonare A sanclu@es generalized player and Con lover 
MmicGrietlons ftCr »setq-up and play, along with schematics of 
the wodel program tlow. Aprendix 3 consists cf a checklist 
and Suggested werksheets to be used by the controller to 
Momoil@ cata for entry into the model. AP PEnd ix, CMs). eR 
example user/compiter dialogue, followed by several Sample 
ressage inputs and outputs. Appendix D ccntains a block 
ieeeeram. Of CS Model pwedule and file organization; and 
Agrendix E includes the C5 Model computer code, as well as 


moee fOr a HELP facility for MIM. 





ld GENERAL GAMING CCNCEPTS 





[Gere adrerseVeral Ways tO test and Evaluate combat 
scenarios, «doctrine, and CS systems. Perhaps the most 
meqgiistic Metnod Makes use ct field exercises with troops 
performing simulated comrdat under battlefield conditions. 
Field exercises, however, aave many drawdacks. Many months 
(or years) of planning and coordination are required in 
Meerareation fOr an exercise of any size. Besides “deluge 
Enormously expensive to stage, data collection (a secondary 
@ogsag@eration ter fparticitants whose primary concern is 
generally training) and analysis are ditficult and time- 
Somcumire. In addition, réplication and sensitivity testing 
waco yially lmpessible to achieve. 

A@ecdluernative to massive field exercises is the use of 
wargame simulations. Many relatively sophisticated board- 
type games ere éevailable today; PSGASUS, developed by the 
iow Army, 15 an @xample of this type. These games involve 
commanders maneuvering their ‘torces on a grid map in 
eccordance with game rules; movements and combat results 
fust be computed and tabulated manually. Additional 
artificiality iS present because the gare is played in 
“turns , @ach team responding to the other team’s last move. 
Pecnccmnct  cime Criticality is difficult to achieve under 


Maes] conditions. The usefulness otf such geres is generally 


te 
tn) 





Mieco LONpreceaural thaining; they are virtually worthless 
4S test end evaluation tools. 

news vep ele 2 ronmunese 0Oara gares are computer wargare 
Simeiations. These free the players from the clerical 
requirements involved with board games because roverents and 
combat results are handled by the computer and effects 
reported to the players, who need only keep their displays 
current witn the data vase. The simulation is time rather 
mem GVent-driven, and Sinmuiteneous inputs from both teams 
ere possibdles. pees fact that the combat algorithrs within 
meesce fames are generally stocnastic in Mature requires 
considéreble testing é4&gainst historical data in order to 
retine parameters before the results can be truly credible. 
Pepercaulrbitgy of a Single set of results is virtually 
impossible, but a statistical average of results from a 
number of runs becomes meaningful. Sensitivity testing on 
input parameters is possible only after the internal 
algcrithms and parameters have been refined and validated. 

Puomea COePOinNL of ViEW, the authors were aware of n0 
computer wargame simulation capable of modeling a Command 
Memtrol structure and less~than-perfect communication 
Peectu2ms wWOich such a Structure must utilize for the transfer 
eee) information. Puring game play with some wargames, 
members ot e@ach team (Red or Blue) are typically located 
Within tne same room, snaring the same intelligence data and 


“view of the battle. Problems of coordination among 





rembpers of the command hierarchy and transmission of orders 
to lower level cperaticnal unit commanders are simplified to 
mae poOrnG Of trmrvidiity. Thus, these sSirulations fail to 
aaecGcualel y Yer eect heaven COMMand ers ae wOLlLen Vey 
ccliccated and may have different, sometimes ccnflicting, 
oh ormation. Real world commanders must rely on real world 
communicaticns networks tc Share isformation, ccordinate 
eperaticns, anew eremtleave ~Orde@€rs; and e@acn of these 
Bemivities is subject to degradation in the tcrm of delay, 
Smoling, OSs, ana @rrors of interpretation. It was toward 
memeleping @a@ realistic medel of these processes that the 


authors’ efforts were directed. 
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ie COMBINED OBJECTIVES AND TASKS 


The first task was to select a wargame on which it would 
be possible to overlay the proposed new Cé Model. Basic 


Pmeregquisites for selection were: 
1) ease of USE and Siro welt y of Set-up; 
2) capability ct simulating land, sea and air combat; 


S) size compatible with current and/or projected 
rainframe computers at NPS. 

ma@erwticOLintic Theater Mcdel met all cf these requirements 
Satisfactorily and the Army War College was willing to 
export this program to NFS. The second objective was to 
develop both Mee and the CS Mo de eon wee Veni ual 
implementation on 4 LEC VAX 11/7&@ computer to be installed 
ieee tne soecure CS Laboratory at some tire in the future. 
Since the War College had plans for acquiring the same 
Sorpuver, Lae arrangement was 16 Vee OO eet celal” 
weme: iclial. 

Since the size of MTM exceeded the CPU capacity of the 
emouber currentiy installed in the Cé Lab, and, at the time 
MIM was received, the VAX had not yet been installed in the 
Computer Science Lat, the first implementation effort for 
The wargame was On the NPS ITEM 38352 computer. This meant 
tnat almost every line of code (6@¢@ lines) needed to be 


Charged to convert the original Honeywell Fortran to IBM 





POmtra nl. MicmGCmucnmslOmmeredulred OVEr @ month to complete, 
FeLrlowea Dy several! weexs to solve system interface probdlems 
due to differences in capabilities of the comrputers. 
However, an excellent understauding ot the MIM algorithms 
wes achieved during the conversion, which led to an 
Bercditved transter to the VAX 7ea¢. 

Bae et oird OD ectiveswas to inpléement MIM on the VAX 7&g@, 
cuild a workable fortran communication model, and integrate 
Vhe two. Care was taken te make only those chenges to MIM 
which were Gequsred LO accommodate Character iscic 
tmeenenences Detween Fortran versions. The transfer ct MIM 
mpmeocecaed smoothly and the VAX proved to be weli-suited for 
frenwcombined moecels. 

Poime the steck=Ssecorsky model as a Starting point, the 
mommrOodel was developed on the VAX using Digital Control 
Langvege (DCL). DCL is a high level language feature of the 
meee iM>o Operating system which facilitates the writing of 
interactive pregrems thet operate very close to the system 
Bevel, 

The direct translation of the Stack/Secorsky algorithms 
(written in the C programming language) to Fortran was 
considered unsatistactory because they did net previde all 
tre adaesired features and lacked the needed flexibility. A 
Mewes ?Ortran m@ssege handler was therefore written to 


eeamiete: 


t- 
YN 





1) delays basea on MTM bdattle tactor (ratio ot battle 
time tc real time), 


N) 


Fest. Messdees, and 


CA 
S 


message garbling. 


An additicnal feature built into the message handler was the 
memerGy tO Orerate Virtually independent of a farticular 
wargame. The only chenges required to use it with a 
different game are those required because of different file 
hares and access methods. 

Pica cina! ~ ObJEeCtive was ne integrate the new 
communication modél with MIM, to ensure software and 
procedural compatibility, and to demonstrate the Sue 
combined capabilities of the two models for evaluation of C3 
characteristics. Since the integration requirements were 
designed into the ressage handler, the actual integration of 
the medeis was relatively simple. 

In the combined model there are three tlevels apd 
mormucication participants: those who will be communicating 
directly with the MTM wargame, those who are part of the 
command hierarchy, and the overall game controller (umpire). 
The one player cn each tear who interfaces directly with MTM 
MmoeclsO a pert of the command and communication Structure in 
Mele be TeCeivyes orders trom commanders and inputs them into 


meemeame. All otner Kked cr Blue players perticipnate cnly by 





sending and recéiving messages via the CS Model and can 
rowesenetieplitOragers nor receive MIM outputs directly. 

Cpa Ine gecumentaticn in the form of a HELP facility was 
added to assist users in entering commands into both the C3 
Model and into the wargame. A total of thirteen VAX 
meeectvories ar&® avallable tor play--ten for players at the 
C5 Medel level and cne each for the Red and Blue game 
mecyers CElus One for the game controller. More directories 
may easily be added as needs grow and additicnal terminals 


hecome available. 





TOES COMMUNICATIONS MODEL CAPABILITIES 


The command structure and communication links (circuits) 
TO be used during a game are defined by the gare controller 
prior to game start. (Specific instructions are contained 
in Appendix A.} The controller specities player game names 
and associated VAX directory names as well as the 
communication circuits (up 10 six) available between each 
player pair. In addition, the following Ses 
PeeemecLeTristics are adetined tor each link type: 
1. Message arrival and service rates to be used in the 
delay (queving) algorithm. Standard or controller- 
determined rates nay be used. 
ze Provability ot message garbling. 
S. Message charactér garbling rate. 


4. Message less rate. 


It is possible to change these characteristics as well 
as the available circuits during game piay. Players may 
also be removed, temporarily or permanently, to simulate 
Sommunication circuit failure and restoration. 

The algorithm to determine message delay times is 
Perrcatlly that used by the Stack-Secorsky model. 

"The quéuing time represents the amount ot time a 
ressage will be delayed in arriving at its destination 
ana 15 caiculated from the single-server queuing theory 
ecuction: 


WG = A/(S(S-a)) where 


eo 





WO is the average queuing tire; 
A is the average message arrival rate; 
5 is the average message service rate. 


Unscheduled arrival rates for messages are viewed as 
conforming to 2a Poisson distrisution and the inter-arrival 
tires between these message as following a negative 
Seecuential distribution. During game play the program 
transforms a uniformly distributed random number (y) to an 
exponentially distributed ranaom number (x) uSing the 
relationship: 


re (-1/L,;lnly) 
wnere Lis the average message arrival rate specified by 
the experimenter. ...The arrival [{times] tor unscheduled 


arrivals fare described by] the following relationships: 


“(y) = Ae 


Expected valuely] i/A and Variancely] = 1/A 


where A is the mean of the message arrival [time]. The 
Service time is also negative exponentially distributed 
with a mean of 1/5 where S$ is the average service rate. 
Fer the above equations to hold, an infinite population 
of messeges must be assumed. It is also necessary that 
the ratio A/S be less than 1 or the queue and the 
waiting times will increase without bound. [Ref.1] 

Since computed delay times are based on the system 
(computer, clock, and the MIM game time factor is capable of 
being varied by the controller during gare play, this 
@omeuted time iS adjusted to reflect the current ratio of 
battle time to reel time being used. 

Message loss and garbling are determined oy use of a 


Peeudo-random Number generator within the message handler 


and are based On a Strict comparison with the probabilities 





and raves SHeciemea ss oy setne controller. Garbling is 
Bese ormed Of a characteér=-by-character basis. 

As s0oOn aS a message is sent by a player, an undelayed 
and unadulteratea copy is sent to the controller’s 
memeevony. Additionally, the controller receives one copy 
of each message as it iS received ody each addressee. This 
message copy also contains Statistics which show the results 
of the random number comparisons mentioned etove as well as 
tne ectual delay time. These message copies are stored in 
the controller’s file fcr post-game analysis. 

some concessions must te made to play the combined game 
in its present implementation due to the numbers and 
locations of VAX terminals. Red players are all collocated 
in the same room, and are not players in the communications 
model. Red interfaces only with the MIM gare through a 
hard-copy Miniterm via a telephone link to the VAX. Blue 
players are all collocated in a different room, with the 
various commanders utilizing six VT-10@ terminals for 
passing message tretric among themselves and orders to the 
Blue player interfacing with MIM. This Blue player is also 
linked to the VAX through a hard-copy Miniterm via phone 
Pink. 

it 15 realized that these conditions are less than ideal 
ror several reasons. Pers Tj a certain degree of 
meeteoiciality is introduced oy requiring collocated Blue 


Players to communicete by message traffic rather than 


NO 
}-- 





verbally. Second, e@€ach player shares a common view of the 
battle with all his teammates. Ideally, players should be 
proken ur intc logical groups representing command and staff 
elements, each with its own game board and each capable of 
communicating with other team oP enienrs as well as 
Mmiectacing witno Mitl., AmMexanple would be several elements 
of Red and Blue steffs at the Army War College, Air War 
College and NPS playing the combined game via ARPANET. Only 
rinor modifications to the CS Model Should be necessary to 


Mecomnodate this meade of play. 





V. WARGAMING CAPABILITIES 


A. MCCLINTIC THEATER MODEL 

During the design of the McClintic Theater Model, an 
area of primary concern was keeping the game play sirple so 
that it could be easily used by players lacking in computer 
experience. This was accomplished by using free-form 
Keyword inputs. Thus, alignment and spacing are unimportant 
when entering orders. Because keyword searching is used, 
meewcrager ©2 idput 1s aiso unimportant and the comrputer will 
ignore words that it doesn’t recognize rather than 
Sencsliderigg them to be errors. This allows an almost 
snglish-like interface dialogue, and the player can spend 
moe Lime Using the model and less time learning to use it. 

Bach input is checked fcr validity before action is 
Peerempted by the model. If an invalid order is entered, it 
is ignored and an error message is printed immediately. 
such errors as moving enemy units, firing beyond an 
Ma@rilblery s rarge, moving a4 unit that is out of POL or 
initiating a nuclear or chémical strike without controller 
permission are prevented by this feature. Eowever, tactical 
Merde rs  SLeEnh as attacking friendly units or stumbling into 
cne’s own mine Yields are vermitted. 

The model is based on a2 varieadle-size hexagonal grid 
Memwore weich is applicable to any Part cf the world. A 


Srall interactive data generation program is used to define 


tv 
CA 





a new scé€nario. A new data rile can be created ina day or 
less (after data collection) by simply answering questions 
ee ced Oy the program. 

Pac Looe ran is) tOdular im structure and is organized as 
meercted in tig 1. Bach block is a separate subroutine 
Within the program, simplifying algorithm changes to more 
meeurate@ly reflect reality cr to examine specific functions 
in more detail. Parameters within the data base or the 
modules can easily be changed by the controller during game 
pley by entering the CONTROL subroutine. The game is time 
Meeaven Vice E€VENt driven to improve realism. Status reports 
On units and logistics are available upon demand, while 
movelligence reports are generated at specitied intervals or 
upon request. 

Meme WwaS d@signed tO serve as an evaluation model for 
Corps commanders in evaluating and modifying strategies and 
tactics in the Tactical Command Readiness Program and to aid 
moe the training of senior cfficers at the Army War College. 
The geme is a high level game for division and larger size 
meorces and thus some gen€ralizations were required in the 
Meade C2 COMmpDatT and ctner factcrs applicadle to ferces of 
mois S$izeéx The MTM algorithms are not detailed Enough to 
permit evaluation cf the micrce elements of battle. However, 
the model does take into account virtually every macro 
eSpect of battle and does a reasonable jobd of integrating 


peeieec. tne elemerzts tcgether into a singie medel. MIM 
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medels Red and Blue forces Cqualiy well with all features 
available to ooth sides. 

MIM is capable otf modeling any $12@d combat unit from a 
mele le shin OFeaircraft wp tc a fleet or a wing of aircraft. 
merece and tecticdel aircraft, as well as utility and 
transport aircratt and helicopters, are permitted. Naval 
fase Can also s@a-lift ground units and supplies. Ground 
units are limited to division and battalion size for 
practical reasons, since only S@G units can be modeled at a 
re The model also has a restart capability to allow the 
Meret o Teccver Jf there 16s @ computer system failure or 
play is extended over several days. 

Movement cf ground and sea units iS permitted up to and 
including the maximum allowable speed set for that unit. 
ePOunrd MnHit movement is negatively affected by terrain and 
barriers such as mountains, forests, cities, rivers, bridged 
rivers, anti-tank ditches and minefields. Roads act 
positively by increasing rovement speed. Actual routing is 
computed to take tre shortest, quickest and safest track 
through the térrain and barriers. 

Pae™ medel nwandles the placement and erearing Ont 
Momeerields, air defense artillery, artillery, air-to-air 
momvat, wwelve classes Of supplies and electronic warfare. 
Mucieer, chemical and biolcgical, as well as ccnventional, 
peeeaie xs are avalilatle, but permission is required from the 


PememconttroLler gor either team to exercise these options. 





ER. wADAPTATION 

Aso m@nationed above, the Structure of MIM has been 
preserved as much as possible. The changes that have been 
made were generally TO accommodate Fortran version 
Meee terences. “Al! of tne original MIM subroutines, functions 
and variables have been retained end, from the user’s 
Samer Oint, the versiob being run at the Army War College 
ana the version et NPS are identicel. 

One teature which has been adadéd to the combined models 
has been the inclusion of MIM Volume II (Users Manual) on- 
line as a HELP tacility. Fy entering the word ‘HELP’, the 
Red ocr Elue pleyer will be Snown a menu of allowable MTM 
Sommands. By then entering the nare of one of these 
commands, he will be shown either an abbreviated (format 
only) or verbose aeéscription of that command. This feature 
shovld help reduce training/familiarization time. 

There are two MIM subroutines which have been suppressed 
[mee cke current NPS implementation. The first of these is 
the TALLY subroutine which gatners controller-specifiea game 
fremrsvicsS 4S a function cf time. The statistics are then 
@ropieyable via the graphics capabilities provided with MTM. 
TALLY is not used because neo compatible graphics terminals 
were immediately aveilable during implementetion efforts at 
ieee aid, perhaps more itportantly, the statistics-gathering 
appearéd to silcw dcwn game processing on the VAX, 


Sem ticularly when nigh battle time factors were being used 





and other users were sharing tne CPU. This omission iS not 
eo 20 becant. drawback <dt this point because the game is 
serving primarily as a framework for CS experimentation. 

The second suppressea subroutine--LOGISTICS--does have a 
rajor impact On communications experimentation. This 
Suorcutine is not used because tne additional players which 
would be required to handle resupply, airlift and sealift 
preblems exceeds tne number of terminals available. Thus, a 
rajor portioan of the message tratfic which would normally be 
Pressing the communications circuits de@s not occur. This 
is the one major shortcoming in the present implementation 


Pes the Cembined models. 





YI. CAPABILITIES TEMONSTRATION 


ore Veiely “VieOlrale warfem@ utilizing the combined 
models was conducted on March iz, 19&2 for the purpose cf 
Memonus subating the capebllities of botn MIM and the C3 Model. 
Participants in this wargame included professcers from the 
Cperations Research, Flectricel Engineering and C3 
MMrricula; systems specialists from the Computer Science 
Department; and CUmireclor representatives from Jet 
Frcepulsion Laboratory, who will eventually be responsible 


for sceftwere maintenance in the Secure C3 Laboratory. 


A. SCENARIO 

The game scenaric invclved a simulated invasion of 
femeural Hurope by Warsaw Pact forces. The invasion force 
mretuged €9 tank, motcrized rifle and infantry divisions and 
2i air wings. Detending were NATO forces which included 65 
infantry, armor and mechanized divisions, airborne brigades 
and air calvalry regiments; and 16 air wings. 

Initial force dispesitons were in accordance with the 
Seandard MIM NATO unclassified data tase. Major PACT force 
concentrations and points of attack occurred at the Fulda, 
Ched and Highway le Gars. The mission of the Blue force was 
Memaelay the aavance of the inveding force as long as 
Pesesiblie to allow for the arrival of U.S. and other NATO 


reinforcerents. 





Bo. COMMAND/COMMUNICATIOCNS STRUCTURE 

The Blue command structure modeled for the demonstration 
is shown by the portion of Figure c¢ outlined by the dashed 
Jine. Tne air and ground units under the operational 
control of NORTHAG, CENTAG, CATAF and 4ATA¥ were assigned 
arbitrarily using the center line of the playing board as 
eee dividing line. The Red team consisted of only two 
Mayers amid was located in a s@€rparate room with its own 
display ooara. 

Initially each Blue player was given a complete 
Mommurication capability of ali six possible circuit types 
With all other Blue players. Circuit traffic loading was 
set to normal at the start ot the game and increased to 
“heavy as play progressed. THe lnGitial  cirevit 
parameters, as well as Sample message inputs and outputs are 
included in Appendix C. These parameters eas well as the 
evailability of circuits between player pairs, were degraded 


over time to reflect conbat effects on communications. 


fee RGOULTS 

An initial briefing was followed ty a period of user 
momdliarizaton and experimentation with the CS Medel 
momeructs, MIM orad@rs and the VI-190 terminals. After this 
familiarization perica, the Blue players appeared te begin 
to teel comfortable with combined model play. (It seems to 


Mane approximately two to tnree nours ct fairly concentrated 
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play for a user to reach this point.) There were two problem 
areas which surfaced during the demonstration. 

The Zor St of These problems related Lo the 
implementation on the mcedels on the VAX. When the 
demonstration began, another user had two long-term 
rrocesses running on the system batch queue, which had only 
a four-job capacity. Since the CS Model uses the same batch 
Mewe to store messages which have been processed by the 
Message handler but are awaiting expiraticn of the computed 
deley period, this meant that only two pending messages 
could exist at any one tire. Acaitional ressages were 
memected Dy the queue and discarded. This problem was 
solved during the demonstration by the creation of a new 
batch queue dedicated to the C3 Model message handler. The 
mew queue has a capacity of 52@ pending messages and the 
Capacity can easily be increased by a system operator if 
required. 

A second problem developed during the PAT Eerisetien 
period when the players began tc focus their attention on 
the MIM game to the exclusion of the communications model; 
coordination and planning were perfcrmed by direct verbal 
communicetions arong ple vemos. thus bypassing the 
communications portion otf the game. This rroblem was not 
totelly unexpected and was €¢ result of all Blue players 
being collocated, with only one game toard arong them. The 


proplem covla have peen alleviated to some degree dy 





ride  1AaDWbS Lom vVariousscommanders to the Blue player 
interfacing with MTM to take tne form of messages via the C3 
Pedel, rather than using ~retormatted order forms. 
PoececeSWlureOLetlis demcnstration, it 1s apparent that, 
while thé combined model functions basically as desired, it 
Weeelece citticult to use fcr experimentation in the mode of 
tlay used for the demonstration; meinteining artificiel 
Daeriers to communication is virtually impossible. The 
usefulness of the mrodel will te realized only after computer 
terminal availability allows Blue and/or Red team rembers to 
pley on a physically separated, distributed network basis. 


Mee Section F of Chapter VIII.) 
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Vil. CONCLUSION 


The authors feel that, by and large, the goals which 
momen established when this thesis was first discussed have 
been achieved. A new and easier-to-play (than WES) wargame 
is now fully functional on both the IBM 3233 and the DEC 
VAX11/750. Sufficient game materials have been procured to 
SULpOrt a two-sided (NATC vs. Warsaw Pact) game using the 
Centrel kuropeén data bese. Another unclassified MIM data 
base is currently available for Southwest Asia as well as a 
classified NATC data dase; it is only necessary to acquire 
the associated maps, overlays, and game pieces to exercise 
eeendrios in these arenas. 

The CZ Model developed é€S part of this thesis provides a 
Slexible and adaptable tool for C& experimentation and 
analysis. VirGually eny command Structure and tS 
asscciated communications Rework Gal be modeled. 10r 
experimentation, subject to hardware limitations. Within 
meemcommunications model, circuit parameters may be adjusted 
te simulate any pessible ccmbination of circuit types. 
Pomerenonly Six Circuits are included between players in this 
mottial versicn of the mcdel, it would be a Simple matter to 
mrcreese this number to <o6--the limiting factor being the 
controller's ability to erfectively manage this number of 


linxss (See Chapter VIII). 
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The oné initial objective which was not met due to time 
constraints was to completely validate model performance and 
perform experimentation and analysis using the combined 
moaqels. Validation is a critical step in any model 
development and must be perfcrmed prior to any serious 
experimentation. 

The authors strongly recommend that a close working 
relationship be established and maintained between NPS and 
the Army War College to assure configuration control of the 
MTM games this area has long teen a problem with the WES 
rodel. It is also strongly urged that the Army War College 
exvedite publication of Volume IV (Software Description) of 
the MTM Manuel. This volume is critical if programmers are 
to te thoroughly familiar with the algorithms and be able to 


suggest improvements to the game. 
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VIII. RECOMMENDATICNS FOR FURTHER WORK 


The work done in this thesis shculd be viewed as only a 
beginning and not as project that has been or will ever be 
conrlieted. An experimenter now has a tool needed tO begin 
Gc build the data base fcr analysis. The follcwing areas, 


Meowever, require additional development and testing. 


A. CIRCUIT PARAMETERS 

The circuit parameters usea in the current C3 Mcdel are 
estimates only and are net tased cn actual communications 
Circuit déte. Actual circuit parameters are available from 
mgeeService cormrmunications commands cn circuit qualities for 
meer ous types of circuits. Cualities are typically 
expressed as error rates, average message delivery times 
under different Load conditicns (messages per hour) and 
message retransmission rates, which loosely convert to lost 
message rates. With this information in hand, different 
Circuit configurations should be catalogued for use in game 
analysis and then tested under varying game conditions to 
determine circuit sensitivity to extremes of loading and 


rarameter variation. 


Ee COMMAND STRUCTURES 
Wiring diagrams are also needed t0 shoOw how command 
Prmctures are tied together and crganized fer Tactical and 


Bereteeic Ce. Determining how commands are organized for Ce 





Toeeeoe ed very Gitricult undertaking. Peacetime and wartime 
configurations are often very aifferent, yet both must be 
understood and modeled if improvements are to be made. Once 
this has been accomplished, the communications links should 
te overlayed onto the command structure to represent the C3 
configurations. With the circuit parameters and command 
Structures, the CS model can de loaded to represent actual 


CS systems with their innerent advantages and faults. 


(eee Col GAME ANALYSIS 

A pest-game analysis feature is needed for the C3 model. 
Messages and individual message data are collected by the 
model software, but no provisions nave veen made to collect 
the cumulative message data and to do any on-line data 
analysis. The information is already available with the 
current model (delay tires, percent garbling, lost message 
values, circuit numbers, etc.) so that, as each message is 
Semt, deta could be extracted and stored. QOnce the data 1s 
mm@omed, it could G€asily be callea up and game statistics 
calculated, freeing the experimenter froma lengthy post 
Same data reduction. A methodology for combining all 
evailaole meéssures ape effectiveness ie tc a single 
Effectiveness Index should be developed to allow comparisons 


meoween configurations. 





Wee GkArHics 

The MIM wargame model needs a graphics package which 
Mmovides more displey capability than the current version. 
mommanders need t0 see views of the battlefield with 
differing degrees of resolution. The graphics capabilities 
exist at NPS to achieve this capability, both in hardware 


and software aevelopment support. 


E. LINK MANAGEMENT 

AS menticned in the previous chapter, the capability to 
Specity up to 256 circuits between players is a relatively 
eo lLe Mattel to implement in scltware. ticre “Giana six 
Seeeeullts between players will be required if the modei is to 
Eeeulate complicated switched networks realistically. 
However, procedures and/or software must be developed to 
€nabdle the controller to manage this number of? circuits 


effectively. 


FP. MIM INTERFACE 

As implemented on the VAX, the combined model allows 
Only one Red, one Blue and one Controller to be interfacing 
with MIM at any time. All orders from Each team must thus 
pe funneled through this single input ypoint to MIM. 
Besides an almost unmanageable werkload on this player 
ioerme Periods of intense play, the inability of a commander 
Mmemmpenoer his i¢rces diré€ctly contributes slg@nitficantly te a 


Memse Of artificiality. 


ae 





Lao mOmneiiele ln Olemenpabion on tae LEM $465 allowed for 
Ter ole  pOINnLS OF intertace with MIM on @€ach side. MTM 
meemoonses LO Orders were Channeled to the player from which 
roe nro y was receims.ed . In esr eeu ees dllowed 
independence arong commanders and would allow the gare to be 
played in a distributed mede. The VAX version of MIM did 
meaecoOntain this t@ature due to tire constraints. Addition 
cr the player distributicn feature should be among the first 


Memporities for further work on the combined model. 


G. IMPROVED CIRCUIT MODELING 

inierS desirable to have the capability to simulate 
Pomel —-switCned Circuits with multiple nodes, such as JTIDS. 
Frovision for node deletion and eutomatic message forwarding 


should be included. 





APPENDIX A 
USER INSTRUCTIONS 


A. GENERAL 

A total cf 14 VAX directories are currently dedicated to 
the CS Model; names are as shown in Figure 3. The CLARK 
directory contains the entire mcdel, including MIM; it also 
Berlects copies ot message traffic during game play. 
(Controller: See Note 1.)} bieires S threugh 8 of this 
appendix are schematic representations of the C3 Model and 
depict how a player or controller mcves abcut among varicus 
secticns of the model by using the various commands shown 


between brackets(< >). 


B. CONTROLLER PREPARATION 

Praor tO Une Start Of play, a controller must log onto 
the ccmputer and enter the BUILD/MODIFY section of the model 
imemeordger tO d@tine the command structure and communication 
network TO DemmUSeca == Or Tae came. Tata preparation 
worksheets and general instructions for this purpose are 
previded in Appendix B. A controller who is unfamiliar with 
mmese procedures will find Figures 3 and 5 in Appendix A 
helpful. The Peep, HOD LEY. portion of the model is 
Merve ractive: the controller need only respond with menu 
Serecticns and values as requested by the program. 


Farameters entered in this section of the model are stored 
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tim varicus files of the CLARK directory for use during play 
(see Appendix 1). MIM startup is also done from this 
section using INITIALIZE. 

Passwords are requested at various points in the program 
mou cCutUry LutO Certain parts of the model. A copy of this 
thesis with passwords annotated on Figures $3 and 5 will be 
erabiadvlie for qud@lified controllers in the CS Curricular 
@21 ice. 

The data base which MIM uses is named [CLARK]WARDAT.DAT. 
This file is read by the game upon initialization and is 
periodically updated during play. It is this feature which 
aAalicws MIM to be stopped at any time and resumed at that 
Same point later. If it is desired to Start a new game from 
time zero, the appropriate data file, either standard 
(NATO=NATO@QO.TAT, IRAN=SWAQ@QOOO.DAT.) or  bdbuilt/modified 
using the DATA section of INITIATE, must be copied into 
Pera RR IWARDAT.[TAT prior to initializing MTM. Creating a new 
data base or making changes to an existing data base is done 
interactively by appropriately responding to the questions 


momed bY the program. 


C. PLAYER INSTRUCTIONS 

The schematics shown in Figures 4, 5 and 8 of this 
appendix are applicable to game players. Game names and 
Bemeociated directories, as well as directory and game 


meeicwicoradsS, must be provided by the controller prior to play. 
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Pieemlorzed=intO Tee eppropriate directory on a VT-18¢ 
terminal, entry of ‘C3MODEL gives access to the game. 

Once in the model, the program will ask for. two 
passwords. red, Blue and MTM Controller will enter the MIM 
password when requested. All other players enter a carriage 
return <CR>. All players enter only a carriage return when 
asked for the controller pessword. he ties point, the 
Mmeoeram will tranch each pleyér to the appropriate point in 
the prceeram. A list of valid commands (except for MTM 
Contrcller) is available by typing HELP. A description of 
contrceller commands is available in the MTM Manual, Volume 
me (Controller). 

There are two idicsyncrasies of the VAX which must be 
discussed. When MAIL is commandéd, the program branches to 
the system mailer (prempt = MAIL>) and previously unexamined 
messages may be Viewed sequentially by depressing RETURN. 
Exit trom this moie is accomplished by typing EX Yollowed 
oy 2 RETURN. When SENDMSG is commanded, entries are made 
into a préformatted message header (T0:, FRCM:, SUBJECT: ) 
followed ovy a request for a circuit type over which the 
mearric is to be sent. POleeeo esos 2 O10 tow ene SYS LEMP Lex 
Pditcr is invokea and the message text entered by the 
Peayer. Once text entry is conpléeted, Heniece Phi tollowed 
by 7 on the numeric keypad. This will cause COMMAND: to 
appear at the bottom ot the screen. Typing EX followed by 


the ENTER key on the keypad exits the editor. The message 
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will be automatically s@nt and the program will branch back 
to the command level. If QUIT” is used instead of “EX”, 
the latest previously sent message will be forwarded to the 


current addressees. 


he DATA ANALYSIS FILE 

ieoodee COples dre collected during play and stored in 
[CLARK]MAIL.MAI. This file may be reviewed for both post- 
game analysis as well as during play to immediately assess 
the impact of changes to communication circuits and 


parereters. 


Note 1: Because execution of the MIM portion of the model 
Peele Galt if the disk quota of the directory fror which MTM 
waS initiated is exceeded, it is recommended that the CLARK 
aqirectory oct ve used (logged into) for active play. If MIM 
execution halts for this reason (a printout describing the 
Cause of the halt is provided in tne main corputer room each 
time execution stcps), the otfending directory must be 


pursed and MIM restarted. 
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APPENDIX B 
CS MODEL 


CONTROLLER CHECKLIST 


I. COMMUNICATIONS: 


pate 1: 
DESCRIBE THE BASIC COMMUNICATICNS PATHS BETWEEN 
UNTI Sy GORKOHEET 1. 


Siar 2c: 
ENTER CIRCUIT CHARACTEIFRISTICS IN WORKSHEET 2A. 
STEP 3: 
ENTER RESERVE AND/OR REMOVED PLAYER DATA IN 
WCRKSHEET 2B. 
STEP 4: 
YOU NCW HAVE ALL THE NECESSARY DATA TO BUILD 
THE CZ MODEL. 
LOG INTO ONE OF THE GAME DIRECTORIES AND ISSUE 
TES COMMAND CSMODEL . 
STEP 5 


CISREGARD THE MTM GAME PASSWORD, ENTER <CRD. 


a 





HOWEVER, DO ENTER THE CONTROLLERS PASSWORD 


WHEN PROMPTED: “ENTER <CR> TO CONTINUE . 


Sick eves) PORTION OF THE CS MODEL 


AND ENTER DATA FROM WORKSHEET 1. 


pee 6% 


SELECT THE MCDIFY (M) PORTION CF THE CS MODEL 
AND =ZNTZR THE DATA FROM WCRKSHEETS 2A AND 2B AS 
IT CORRESPONDS TO ITEMS 1 THROUGH 5. 


REMEMBER: SXLCUTE ITEM #7 WHEN FINISHED WITH 


MODIsY. 


YOU ARE NOW READY TO USE THE CS MODEL. 





BASIC COMMUNICATIONS PATHS 


WORKSHERT 1 


TOTAL NUMBER CHF FLAYERS (INCLUDING CONTROLLER): 


PLAYER NAME 


| 
j 
[ 
j 
FROM/TO ! CONTROLLER PLAYER1 PLAYER2 PLAYESR3 - - - 
ee eee om er a ec a nn a oe aaa eo aa ew ab emen en amen ananenan 
! 
PONTROLLER ! NOOK Uwe s 111¢¢¢ 022112 
] 
{ 
PAYER 1 ! 10118¢ eek % 201112 G68@111 
[ 
[ 
PLAYER 2 ! 10@ O00 4 os 
| 
{ 
PLAYER 3 ! OOK 
j 
{ 
{ 
{ 


I 
t 
I 
I 


NOTH: XAXXAX REPRESENTS NO ENTRY 
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Pilon Sl PLGLieNureeR CONSISTING CF @°S AND 1°S TO 
Mme tCAT® CIRCUIT AVAILABILITY BETWEEN PLAYER PAIRS IN THE 
POSITIONAL ORDER SHOWN SHCWN KBELGW. (I.E. 122012 REPRESENTS 


AN #NCRYPTED LINE AND A 


WOrGm CIRCUIT) 


ENCRYPTED LANDLINE 
NON-ENCRYPTED LANDLINE 
DIGITAL as wi TH ANTI=-J 4M 
ANALOG RF WITHOUT ANTI-JAM 
VOICE 


PERFECT LINK 
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CIRCUIT PARAVETERS/PLAYER STATUS 


WORKSHEET 2 


Beano 


CIRCUIT PARAM 


Ae 


een CUuilt 


. 
—_— ce ee oe ee ee es ee ee ee ee ee ee 


— ee ce ce cc ce oe ee ee eye ee ee ee eee ee ee ee 


cc ce ec ee ee ee ee ee ee ee ee ee a ie i i 
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py <x fz) <q py fq << Oa <j < 
<d (x Wn Ay = cb are ch a 


PLAYERS HELD IN RESERVE OR REMOVET FROM GAME 


iD 


_— er oo oe ae oe 


NUMBER OF RESERVED/REMOVED PLAYERS: 
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APPENDIX. C 
DIALOGUE AND SAMPLE OUTPUTS 

esc pendikwe lS sdiviged intO two Sections. Seer Oven 
mammcadrye, Or the dieloeue which took place between the 
computer and a user {player or cortreller) when the 
demonstration scenario dete was entered into the C3 Model; 
inputs are shown within brackets (< >). Nete that not all 
Sections of the CS Model are entered in this dialogve, but 
moeey those needed to suppcrt the scenaric structure. BOtry 
into other areas of the CS Model is relatively sinple using 
the program prompting (requests tor inputs) and the 
Meeecuctions contained in Appendix a. Section EF contains 
feme Ci the actUal input messages and the resulting outputs 


Of the CS Model during the game. 





<(Md> >(NMONYNA ALI <HYO> HABINA) GHOMSSVYd HALNG YATIOULNOO 


C0 > S(NMONYNA FL CHMOD MILNT) “THOMSSVd AWVD HADNT SHTAVTd Wid 


oe oe oe s'e ot of ole ole ate nte she ote ote ale ote ote he vie ste we ake ole ohe ake ole ale ote ste ale fe o%& of 


“A9DATION HVA AWHVY Sf WHI bY 
TidOTIAT (NEW) THQOW HALVAHL OLLNITOOY FHL SI FTASLI AWVOUVM THT 


“RYSHOOTS WO YAOT ONY YOVLES WOL TOD LT Ad CHdOTHATA BSYLA TION 
SNOLLYOLNAWWOD TTHNLINNES V IO NOLILYLIVGY CHAOHMWI NV SLNTSTHdT Ol 


“ddVH @Od YOCVW ANY SSHId AMHVT NIVEdVO “YHVTO TAOTT NIVEdVO KH 
WOINDTHHND S-9 AHL HOA SISTHL ¥Y JO LINSAY AHL SI AWVO STH 


ANVOYVM GO TOOHOS ALYAGVYDILSOd TVAVN AHL OL AWOOTHM 


CTHAOVS OD 


TNNOTVIG YISN CY 
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38 :SIl SHURAV'II JO YAAWNN GH, 


CQ> A2RATHL TAY SUTTTIONLNOD TAL ONTANIONT “SHAAVTd ANV'Y MOH 


NOLLYZINV9HO FHL DNILHOddNS LAN WWOO FHL NOISAT °¢ 


(WV) FNL YOd AUNLINULS IVNOLLVZINVONO AHL NOLSAG “Tt 


[OL UTTIONLNOD AHL MOTIV ITTIM WVH90Ud AHL 79 NOTLYOd SIHG 
<q> +0 HO LSS‘fd‘W'Ss HALNA 


(0) Lind 

(1) WLW TLVIGINI 
(S) SALVLS 

(d) AVId 

(W) KALGOW 

(dq) @TIng 


LSSHIOV OL HSIM NOA OG ANVOUVA FHL TO NOLTLYOd LVH 


oY 





CHI> 2<HO> ONTSSHHdad AT ANAW NIVW OL NYODAY 


qv Ol 


"<UO> AdAL ‘FISTMNAHLO ° TTV, AIKL SC ANIT ANY VIA YAAVTd ATHLO 
LUAAT HLIM ATLOTHYLIC ALVOINAWWOD OF TTAV TWA OL f° a°t) ALINS 
NOLEYOINAWNOD TLITAWOO Y TAVH OF, NATAVTd HOVA HSIM AOA GI 


an Ta 
20M 
90M 
GOM 
vO 
SOM 
aM 


TOM 


> ACW N 
> JGWYN 
>ZHNWN 
> ACI N 
> AAWYN 
> ZHWYN 
> AAINY 


> dA WYN 


SHHAVTd 


LMOLOTAIG 
LYOLOTAIG 
KYOLITUIG 
LMOLOTAIC 
LWOLIANIG 
LMOLOTY IA 
LHOLIFUIG 


KYO LOT IG 


XV A 
XVA 
XV A 
XV A 
XVA 


X¥ A 


8 daWVN AAVH NOA 


8 HUAAVTId SI LVM 
INTd *8 WLAWTd 

4, MEAVTd ST LV 
VLVS +2 HAA Td 
9 YfAVId SI LVHM 
TVLVb ©-9 YAAVTd 
G HMAVTd SI LVH 
OTENTO *S YAAV Id 
b HAAVId SI LVM 
HOA =F YAAV Id 
© ULAVId SI VHA 


OVHELHON -S YHAV Id 


XV¥A 2 WHAVId SI LVHM 


XVA 


EBNTOGVY :e2 HMAV Td 
T UTAVTId SI LVHM 


HATTOXLNOOD *T YAAW id 


((HHSINIT NAHM <HO> YALNG) 
ZGWV9 AHL NI SHTAVTId FNL AO SAWYN (WYO) AHL GUY LVHM 





(CTT AVIASI EG SALLLS ) 
“ANT NIVW OL NUALANY GNY STONVHD LNAWTTdWI °4 # 


(GQHRVTdSIG SOEVES “AA9NVHONA AWVID) “ANAW NIVA OL NUNLTH °9 
"AaWYD THE WOUT SHAAVTd AAOWTH °G 

“ONTTANVD ADVSSHW FO ALVY LAS ~°P 

"adh BINOUIO HOVE HOA SALVHY SSOT FOVSSHW LIS ~°fs 

“ONTTAYVD TOVSSHIW TO ALLITIGVAONd iS Ca 


"HMNIT S4AL HOVE HOT dasa 
4H OL SHLVYH DAOTAUTS ANY TVAITMNV FOVSSAHW FAS CT 


“SUMAVTI ONL NAAMLAG SANTT NOTLVYOINAWWOD GTONVHOD °@ 


[OL HMITOULNOD FHL SHOTTV WYHDOUd AHL TO NOTLHYOd STHS 


ANI LNOHANS NOLLYOIAIGOW ONY NOLTLVZITVIGINI YILIWvavd 
CW oe 50) (Ul Ole Grace acme iliclahich 


(0) Lind 

(L) WLW ALVIGINI 
(S) SNLVLS 

(i) AVId 

(W) AXIGOW 

(fq) aTing 


2SSHI0V OL HSIM NOA OG ANVOUVA FHL TO NOIGLNOd LVHM 
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<JOTTCTT> -aAdoOd YNIT MAN HALNG 


eee 
> ST a@OO INIT BNGTMHNOD THI 9G°Ecal 


(NOLLVYQVUDETC ON ‘AVIA ON) UNIT LOGTTHTA -- 
(ANOHA TIAL) FIIOAN -- 

C/V LNOHLIM JU DOTYNY —- 

C/V HLIM (FAN/AHA/IH) LINOUIO FY TVLIOIG —-- 
(TAALTTAL) INITANYL ATGARYONT-NON —- 
(NIGOLNVY) FNCTONYT Gaba AYONT -— 


aN Ht WO 


“(LIANOULID AOIOA V ANV ANITANVT GA0dAMONT NV SLNASTHdAY 
ATOAAT *°A°LT) MOTHF NMOHS HACHO 'IVNOILISOd AHL NI 
SHIVd UMAVId NGTALAG ALITILAVILIVAY LINOYIO @ALVOIANI OF 
S,t QGN¥ S,8 790 ONTGSTSNOO HAAWAN GBIOTA XIS Vo UthNG 


CHOUTTYD = HTAVId Ob 
CLNTOIVD = (ANVN) UTAVId WOUT TATOO WNIT WONVHO 


“SHHAVId ANY) OMT 
NTEMLIG (IO ANIT NOLAVOINAWWOOD FAH ANNVHD OL HSIM NOA 


Ci = ee NO 9) GP Oca Oat Ne 


(9# WHLIL) ANTW NIVW GHL OL ONINHNGTY 
ATHWIS AT YAAOOTH OL NOA SMOTTV SIHL “AaLSaAnNoAd SI 
#4 WALI TILNA GALLOGITT ANOOTA LON OG SHONVHD * #4aL,0NA 
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<T> : 4 HO 9°G*h'S*S°T'O WALNG 


(OH WILT) ANTW NIVAN JHE. OL ONINHALTY 
RIdWIS Ad UMAOIAA OL NOK SMOTTV STHL ‘°AALSHADNAU SI 
A# WALI TIEN FWALLOGAIT ANOOWA LON OG SAONVHD *#ALONA 


((QHAVYTASIGC SALVIS) 
“ONTW NIVW OF NUOLTA GNY STONVHD LNAWATIWI °24 # 


(TTAVTASIG SANDYS ‘AAONVHONN AWVD) “ANAW NIVW OF NHNGTHY °9 
"AWVD AND WONT SHAAVTd AAONHTH °S 

"ONTTANVD AOVSSHW FO ALVY LAS ~F 

"AadAGL LINOYLTO HOVE HOT SALVY SSOT FOVSSAHW LHS "SF 

“ONITEUVD GADVSSHAW FO ALDITIAVAOUd LAS oe 


“MNIT TdXL HOVE WOT CASN 
Tq OL SALVA AOTAUTS ANY TVALHUY AOVSSHW DAS oT 


“SYUTAVId OML NIATMLAT SUNIT NOLLYOINNYWOD FNNVHD 8 


>OL UATTOHULNOD AHL SMOTTVY WVUYDOUd AHL TO NOTLYOd STAHL 


FINIGNOMANS NOILVOTAIGOW UNV NOTLVZITVIGINI as Lanvavd 


6 | 





<2> 2: CHO> HO 2 *T MAING 


a> ada, =— as 
ATLGNAXHND SANIVA TONVHO OL HSTM LON OD NOA AL <ALON 


“(KAVA SWNIGHY “TVWHON) SULVY TVYINED AHL ASN OL 2%, Adds 
“oT ELV FOLANTS ANY TVATHUY JLATOTAS LHASNT OL .T,. TdAb 


(4LVY T¥YAYON THE SIWLL AXNHL) OTAAVEE AAVHH °° 9 
(ALVA TVATYHY TYWYON TNL TOTAL) OLTTAVAL WNITHH °a 
OTAaVEL TVWHON °Y 


SONTLSUNOTHY AM ALVU TVALYNY ZOVYSSAW AHL AINO AYVA 

QNV dIHSNOLLVTGY ALVY IVALHYV ONY ALVA AOTAMAS 

G4HSLIFVLSA-TUd V NOUN ATHY AVW NOA HO (GS HONOUHT T) 

SNOLTLYOINOWWOO FO SS¥TD HOVA HOT STLYHY GOLTAUAS 

INV SALVH TVALHHVY TYALOV THE ATTOGdS AVW NOK 
(¥-S)S/V¥ = OM 


-(S) FLY ADTANAS 

TOVSSHW DOVATAY DHL GNY (V¥) ALVA TVALHYV FTOVSSAN 
QTOVHAAY AHL FO NOILONOA VW SV GaSSAUdXT AA NVO 

(OM) ALITIOVA NIAID V OL GASSTHMIVY SHDVSSHW YOd 
K¥T@G NOISSINSNVUL FO LNOQOWY ADVATAVY ANS ‘STLLITIOVT 
HFANHS ATONIS HOF WHLIMODIV ONINANO AHL NO Gasva 
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CIWWHOND <&KkAVTH YO WONLIGIW “STYIYHON 


* AATCOW, ONLYAENA-TH AM AIVW Fd TINOHS AWVD AN 
ONTUNG GHHLSHAC THY HOTHM SANIVA FSTHL OD SAONVHO 


“SaLVY TVALIMHVY TOVSSTW TVIGINI FH, 


HSLTAVLST OL .AAVGH. HO .WANIGAN, “ TYWHON, HAING 


Vea°s = § *G AdAL LBINDUYIO Od 


¥EB"S. S$ °*% qdAb LINDYIO WOd 


TdAL BINDYLTO Od 


it 
oe) 
> 


VPO'S: 
VGSA°S = §S $2 GdAb DBINOHTO Od 


>t Td LGIANNLIO HOF 


1 
Ya 


N10; 


>SMOTTOY SV 


SI ALYY IVAINNY TVWHON V HOT SALVH TAOTAWAS CNV 
TVALMMY NATMLIG ALHSNOLILVITN AGMHSITAVLSAI-Tdd AHS 
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ee ANON. Ge Se el 


(O# WAST) ON AW NIYWVW 41H OF ONINYALTY 
AIdWIS AG HAAOITH OL NOK SMOTTY SIAL “°AaLSaANdTY SI 
24 WALL TINA YALLOGITIA GWOOTA LON OG SHONVHO * #ALONF 


(QUALVTdSICG SNLVGS) 
“ONAN NIVW OG NYNLTY ANY STONVHOD LNAWTTIWI 


(QIAVIMSIC SNLVLS “CTONTHONA AWYD) “ANTW NIVW OF NYOLAY 
"AWVO THG WONT SHTAVTd TAOWdY 

“ONITANYD TOVSSAW FO ALVA LAS 

"HAAG LINIYIO WOVA HOT SALVU SSOT AOVSSHW Lads 

“ONTTAUVD TOVSSHW FTO AGITIAGVdOdd Las 


“YNIT Ad4AD HOVE YOX CASA 
a4 OL SALVA AOTAMAS INV TVALTHYV AOVSSAHW Gas 


“SHALVId OAL NITALTG SYNIT NOLLVOLNAWWOD FTONWHO 


>OL YATTIOULNOD FHL SAOTTY WVHDOUd THE 10 


NOTLHYOd STHS 


ANIGNOMANS NOLLVOLTALTMGOW ONV NOLLVZIIVIGINI Wa bawvdvd 
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Cele eH OH On ae: “aH aNd 


° AATIGOW, ONTURENG-Ga AM ACVW AG TINOHS AWW) AHd 
ONTHAL GHIMLISTG TAY HOTHM SANTYA ASTHL OF SAONVHD 


= ALITIGVYAONd 
SLINOYIO ITTV WOd ALITIGVGONd GAUVANVES FHL WA LNA 
> ¥O 
= ALITIGVAOUd 


-f ] AdAL LINONIO Hoa 


LINDYLO HOVA HOT ALITIAVAONd AIAHVD FOYSSAW AHL YLENA 


<HO> AdAL -- DAS ATLNAXHNO 
SONTVA AONVHD OL HSIAMA DON OG NOA AL ea bon 


AH Oe 
TLV HOd ALITIGVAONd GUVGNVLS V LNVY NOK Al (2, AdAd 


(G-T) °“@dAb LINDKIO HOVaA HOd 
ALITIGVAONd ALVHVdAS Vo MTING OF HSIM NOA AI _T. Td Ad 


as e6 


“SHNTVA HAOTENI ASN “°ENTONTd TATA 


STVNODT AALA “NOISSIWSNVUL ONTHAC GaTTaVO 
aq TTIM ADVSSAIW V GVHL ALITIGVAONd AHL THING 
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“ANGW NIVW OD NHALTA INV SHONWHO LNAWT TINT °4 # 


(QHAVIdSIC SNLVLS “QXIDNVHONN AWVD) “ANEW NIVW OL NUNTAH °9 


"aWV9O THLE WOUd SHHAVTd AAOWHH °S 


“ONLLTAUVYD TOVSSHW AO ALVY 


“4dkhL LINOUIO HOVE HOT SALVH SSOT TOVSSAN 


“ONTIGHVD ADNVSSAW TO ALITIAVdodd 


LIS °P 
LIS °S 
HGS °A 


“MNIT Gd4AL HOVA FOX TTSA 
Ad OL SALVA TOTAMTS INV TVALTHYVY AOVSSAN LHS vl 


“SHTAVId OML NIAMLAC SYNIT NOILYOINAWWOO FAONYHD °@ 


[OL HATTOXLNOO AHL SMOTTY WYHOOUd AHL FO NOTLYOd STHI 


INI DNOMANS NOILVOLATM@OW ONY NOTLVZTIVILINI WaLdwvavd 


LINDYLO HOVA HOT ALITIGVaEOud 


e¢ 
a CN Ga 
i 


+2 


| 
S| 


Z| 


ATEHvo 


<9> = ALITIAVHOUd 
4dkGL LIAOQULO wOa 
<4> = ALTTIGvydodd 
di LBINOUIO 4Od 


COT> = ALITI@AVAOdd 


(dk LIANOUIO 4Od 
€G> = ALITIAVAOdd 
TIAL LBINDYLO Yor 
<G> = ALTITLIAVIOdd 
TdkL HININLO Od 


GOVSSAW AHL WENA 
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Glass) CMO eNO) | came Ue OU 


* AAICOW, ONTMALNI-FH AT TAVW Ad GINOHS TNV) 
QHL ONTHYAG GQAHISAT FHV HOTHM SANTVA ASTHL OL SHONVAD 


= ALVH SSOT 
ShINOYIO TTY YOR ALVA GQHVAGNVLS THE HANG 
> HO 
= TLV SSOT 


S10 Mat. nour 
HOA AMAL LINIYIO WWOD AM ALVA SSOT AHL WALNG 


<HO> AdAL -- LIS ATLNAYHND 
SaNTVA TONVHO OF HSIM DON OG NOX AL -=4LON 


Somer now ® 

TTV UOT TLVH CHVANVSS Vo GNYM NOA AL 2%. YANG 
(G-T) °“@AdAGL LINMHID HOVA HOT TLVY 

SSOT ALVHVdaS V HALNA OL HSTM MOA FTI T. UALNGA 
“SEN IVA UAOTENI ASN “LNIINAd AALA SIVAN 

HAIG ° LSOT, AF OL SADVSSAW HOT ALVA AHL NAGNA 


<> 2: £40 BGP SS*Stt'a UALNA 


(9# WOLI) OANATW NIVW AHD OL ONINANDAA 


ATAWIS AM YTAOOTH OL NOK SMOTTV STHL “AXLSanNdAN SI 
4 WALI TIONN GQALLOIITIT ANOIWA TON Od SHONVHD * #ALONA 
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“ANGHW NIVW OL NHOLAN ONY STONVHO GNAWATdAWI 


(QHAVIdSIG SALVLS SAHTNNTHONA AWNVD) “ONIN NIVW OD NYNDAY 
"awd AHL WOT SHAAVTd TAOWTY 

“ONTTANVO TOVSSHWN TO ALVH bas 

“adhL GLINQYID HOVE HOT STLVH SSOT AOVSSAW LAS 
“ONTIGHVD TOVSSHAW FO ALITIAVAONd LAS 


“YNIT GdAL HOVE YOK CASA 
aq OL SALVA ADTANAS ANV TVALMAV AOVSSAW Lads 


“SYTAVIA ONL NIXALAT SHNIT NOLLYOINAWWOO ZINVHO 


" Q 


70. HAIIOULNOO FHL SAOTTY WVYHOOUT AHL FO NOTLYOd SIAL 


ANIGNOXGNS NOLLVITAIMIOW ANY NOLLVZLIVIGINI 


[ G ] AdkL LINDUII WWOO HOA ALVY 
[ & ] AdkL DINOMII WWOO HOd ALS 
[& ] qdkL LINOYTI WOO HOT ALVA 
[ 2 ] @dkL LINOULD WWOD HOA AL 
[ t ] AdAL LBINOYIO WOO YOK ALVY 


= 
SSOT 


CE LANV AV 


GiVY SSOT 
QHL ALLNA 
aLVY SSOT 
THD YLNa 
ALVY SSOT 
AHb tN 
TLVY Ssot 
AHL Ya GN 
aLbVu SSOT 
THL YLLNG 
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= ALYY ATAHV) 
SLIANDHTO TITY HOF ALYY GQHVGNVLS AHL WALNd 
> HO 
= ALYY AT@d Vs) 
>{ J adkG LINOULO oa 
LINODHIO HOYT YOT ALYY ATAHVOD TOWSSAW AH YANG 


<H0> Gadi, -- GAS ATOLNGYENO 
SGN IVA TOINVAD OL HSIM DON OG NOA AL + adONn 


Screens 

TIY HOU TLV GUVGNVLS Vo INVA NOK JI 2. Gd 
(G-T) ‘dL LINDULIO HOWR HOA 

ALVH ALVAVdAS V TENT OL HSIM NOK dl .T. add 


“SHNTVA UMOATONI ASA *LNAONAd 


MALT STVAOT AAT “NOISSIWSNVUL ONTHNT CATHAY) 
ag OL STAVSSTWN HSIM NOX HOLTHM LV TEVH TNL AXING 


<P> =? &£ HMO O9'GSP'S*A°T'OA WALNG 


(94 WHLI) ANAN NIVW AHL OL ONINYODAY 


ATdWIS AM YUMAOOTN OF NOA SMOTTV STHL ‘“AaLSANOTA STI 
2# WHLI TILNA SAITLOSAAIT AWOOTA LON OM SHONVHO * #aLONA 
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Ol = TLVY 
[G ] Fd4kL ZINDKIO YOM 
Al = TLV 
fo) Patt Lino Dd Hod 
Ot = TLVH 
[Ss Wd ki TAO eo 10g 
G = 1Lvy 
( 2 ] FWdkL LIANOHLO Hod 
C= GLVY 
f £1 ] odkL LIANDHIO 4Od 


LINQUIO HOVA HOT ALVY ATAHVD TOVSSAW AHL YLLNd 
TD 2 CHO SHO ee Ee Nee a 


° KALGOW, ONIYALNA-AY AG ACWW AC TINOHS AWVO AHL 


ONTUNG GAHISAC THV HOTHM SANTIVA ASTHL OL SAONVHO 
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GEN 1 NOe oS “Gp Ge tO ei 


(94 WHEL) ANTW NIYN FHL OL ONINHALTY 
ATdWI1S AX NAAODTH OL NOA SMOTTV SIHL ‘“AILSHN TH SI 
A# WHLI TILNA GALLOGITT AWOOTA LON OG SHONVHO = #aLONF 


(CHAVTdSIG SALVLS ) 
ANTN NIVA OD NUNLTY GNV STONVHO BNAWHITdWT °° # 


(QYAVIdSIG SNEVLS “AQONVYHONN AWD) CONTW NIVW OL NUNGEATH °9 
"AWV9 THL WONT SYAAVId FAOWTH °S 

“ONITANVD TOVSSAW JO ALVY LAS °F 

“EdAL LINOUIO HOW HOT SALVA SSOT FOVSSAW LAS “SF 

“ONTTAUVD AOVSSAW TO ALITIGVAONd LAS °2 


“UNIT AdAGL HOVE HO CASA 
TH OL SALVA AOLANAS UNV TVATMUVY FTOVSSAW TAS cl 


“SHTAVId OAL NAGMLAG SUYNIT NOILVYOINAWWOO TONVHD ~4 


[OL YFTITOULNOD THL SMOTTY WVHOONT AHL TO NOTLYOd STH 


ANILNOMANS NOILVOIAIGOW GNV NOLLVZTTVIGINGI WaLavavd 


a 





OVHDUON =ST HAAV Td (AAOWTY 


COVHDLHON> © GFNYN HTAW Id 
<T> = AQHAOWTH FAG OL (S)YAAVTd FO HAIWAN 


"<HO> AdAL --— GAS ATONAXHND 
SHNTVA TONVHO OL HSIM LON OD NOK Al AON 


“TWN HOVE ONIMOTTON <HO> V HLIM HAAVTd HOVE FO 
GAVN FHL ONY <H9> V ONY MAMAN FHL UTGNT “LAVAS 
WY) UALAY TWVD TAL WOT GIAOWTY TA OL SI’ NOSVHA 
GOS HOF OHM HO .AHAOULSHC, NTA SVH OHM HAAVTd 
HOVE JO AWYN THL ANY SUTAVId JO UTAWON TAL ATONE 


ee 





CDs © Oho OG tse? 2s 1 Caen 


ao” 


(9# WALI) ANTW NIVW THL O1 ONINAALAY 
KITAWIS AM MMAODTN OL NOA SMOTTV SIHL “AaLsanot ST 
24 WALL TIGNO AALLOGIAL AWOOTT DON OG SHONVHOD * ATLONA 


(CHAVTASIG SNLVLS ) 
"ANGW NIV OF NYADTY ANV SHONVHO BNAWTTdWE ° 4 # 


(THAVIMSIG SOLVES *(HONVHOND @AWVD) CANAW NIVW OD NUNDAX 9 
“aWV) FHL WONT SHAAVId AAOWTH °S 

“ONT TAY) AOVSSHW FO GALVH LAS ~% 

“HAAG LINOULD HOVA HOT SILVA SSOT HOVSSAN LHS °s 

“ONITHYVD ADVSSAW FO ALITIGVGONd LAS “ec 


“YNIT Add L HOVE HOT CASA 
Ad OL SILVA TOIANAS GNV TVALYNY AOVSSHN LAS CT 


“SUTAVId OML NATMLAG SINIT NOTLVOINAWWOO GTONVHO ~O 


[OL WATIONLNOD THL SAOTTY WVYHDONd THL 10 NOITLHOd SIH 


ANLILANONANS NOILVOLIALIGOW ONV NOLLVZITVIGINI Ya bdWvdvd 
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SALVLS ANV)D AVTIdS Id 


PU ieee ae COLDYINIT 

OEE LTOLPANIT 

ee. B80LSANIT 

PCL CH ——=— LOLSIN LT 

POSER te (sae =e IOECINTT 

PRREE Se =]=-— GOLSANTT 

RG GaSe = VOLEYNIT 

ee eee COLSINIT 

Tttt&kt <------ LOLCANTT 
Ore BOLCINIT 

ae ee ZAOLAINTIT 

TtTtttl <-~----- 9OLZANTT 

PRRs Cs==- SS GOLAINIT 

DONVAD ALON eee BATTET <------ POLCINIT 
Pe SOLZANTT 

est t<---— TOLGYNI'T 

Pe. GesSe BOLLINTT 

Bitte UL oases ZOLTANIT 

GG Leer Soe SOLTINIT 

PCP === GOLTINIT 

TItttl <---~-- POLTANIT 

Reb {=.= = SOLTYINIT 

PRCb Ly <eesS= COLTYINIT 

ANTE AYOLOTHITG NI ANTH += BUAAV Td 
ADW KYOLOPAIC NI AVEVe = 4UHAV Td 
Q9OM KYOLOTHIC NI Avhve = ONAAV Td 
GOM KMOLOTHIG NI OVENTO = GUAAVTd 
POM KHOLOTUIG NI FOaVY + VHAAV Td 
COM AYOLOGTULIAG NI OVHENON += GHUAAV Td 
20M KHOLOGHIC NI ENA + CHYAVTd 
TOM AHOLODTHLIAC NI YATIOXWLNOO + THAAV Td 


Ph FP:Ab: 12 ARGI-HOUVW-GT TO SV SALVELS TVD 
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LEE 
TTTtttl 
LEecl 
TTtttl 
TTTttl 
LECT 
TTTTtt 
PEE it 
TTTttl 
TTTttl 
TTTttl 
Piet 
ELECEL 
Laat 
TTCtttl 
TTCTtl 
GEE 
LUELEL 
Tiere 
Peer 
ETILTL 
Perc et 
EGRDULE 
Peet U 
PEEETt 
CLEreT 
TTTttt 
TTttttl 
LiLo Lt 
LLL 
Liar 


LEE 
LELLIT 


(set es5 40 L3ANTT 
C2 Soo 9OLBIN IT 
CSS eae SODLSINITT 
Cae POLIANIT 
a ee COLSYN ET 
CS Sa COL8SINIT 


lag a TOL3AN TT 


(==-—e BOLLANT'T 
€ eee a SOLAINIT 
Cee GOLZANIT 
€------ VOLAYNIT 
2 Sao ae SOLLINIT 
635 ZOLLANTT 
{---=-—=- TOLAYINIT 
ee ae BOLIINIT 
cee ae AQOLIANTT 
(Sane GOLIYNIT 
¢----~- POLIINIT 
(foe = COLIANTT 
Cae ee COLIINIT 
SS a TOLIINIT 
C= SOLGANIT 
Ca ZOLGAINIT 
=== aa 90LSYINIT 


== POLGANIT 


en CSOLGINTT 
Co-> sae ZAOLSINIT 
< vane oe eae TOLGUNIT 
Ct SOLPYNIT 
Sate ZAOLVINIT 
q a al S9OLPANIT 
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FILES USED BY EACH MODULE: 


fe LCLARK.CCC]MAIN.COM 


[CLARK] PARAMETER.DAT 
(CLARK] INTERFACE .DAT 
bene DADA. TMP 
(CLARK]DATA1.TMP 
[CLARK] DATA2.TMP 
DOCUMENT .DAT 

Seo. Lae 


[CGARRacCce | Risss .COM 


03 


Reece MSG TXT 
MoGObl . Txt 
MESSAGE.TXT 


Cx 


[CLARK .CCC}SENDMSG .COM 
HEADER.TXT 
mee «LC LARK .CCC]ACTMAIL.COM 
MAIL.MAI 
owe (CLARK .CCC]MTMHELP.COM 
NONE 
meee (CLARK .CCC] CKMSG .COM 


Pines Ns. UP 
MAILING.DAT 


7. [CLARK.CCC]MSGHAN .FOR 


[CLARK] FACTOR 

(CLARK ]PARAMETER .DAT 
[CLARK .CCC] LETTER ,TXT 
MAILING. TMP 

MSGOUT .TiT 
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SEED@.LTAT 

Sob oon L 

Soko2 LAT 

STEEDS. DAT 

SEET4. TAT 

eevee lA L 

omen DG. DAT 
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we 


Seer 
Sea 
Space 
STATS. 
STAT4. 
STATS. 
> e216. 
5 bel 7 . 
> PATS: 
STATS 
GARBL1 
GARBL2 


GARBLS. 


GARBL4 
GARELE 
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Conner Gite 
GARELS 


GARBLQ. 


CREAT.FOR 


WARDATA.DAT 
NEWDATA.DAT 


foelnk. COC }RECCC .COM 
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NOTES ON ORGANIZATION AND STRUCTURES OF THE CS 
COMMUNICATIONS REQUIREMENTS PRCGRAM (CRP), MAIN.COCM. 


1. ALL COMMCN MODULES AKE IN THE FOLLOWING 
DIRECTORY CR SUS-DIRECTORY. 


[CLARK] 
PC UARK COC] 


<2. MAIN PROGRAM. 
[CLARK.CCC]MAIN.COM (MAIN PROGRAM) 
eee DESCRIPTION: 


THE MAIN MODULE FIRST CLEARS THE LOCAL 
SYMEOL TABLE. THIS IS SIMPLY A HOUSE- 
KEEPING MEASURE (STARTING WITE A CLEAN 
SLATE). 


THE INITIALIZE SECTION READS IN PREVICUSLY 
DEFINED GAME DATA FROM [CLARK] PARAMETER .DAT 


DATA IN THIS FILE IS IN TARE FOLLOWING FORMAT: 


ARRIVAL RATE1 
ARRIVAL RATE2 
ARRIVAL RATES 
ARRIVAL _RATE4 
ARRIVAL RATES 
SERVICE RATE1 
SERVICE RATEZ 
SERVICE RATES 
SERVICE RATE4 


SERVICE RATES BE AG BK IK OK IE NE IE BC KC IE OIE OE NE OK OK HE ON OE KE KE OE OK 
LOSS_RATE1 TSvUreatowt—5 REFER TO * 
LOSS _RATE2 Sic ORGUL ET ENK TY F - 
LOSS_RATES HE EB AK 3 BE OK HE HE BK AEE OK RH BK AE RE IK OE AE AE EK 
LOSS _RATE4 
LOSS RATES 


GARELE RATE1 (PERCENTAGE OF GARBLED TEXT OF 
GARBLE RATE2  ## MESSAGES THAT ARE TO BE GARBLED.) 
GARBLE RATES 

GARELE RATE4 

GARBLE RATES 


PGARB1 (PROErASU LIT Y THATS A MESSAGE “WILL BE 
PGARB2 GARBLED.) 

PGARES 

PGARB4 

EGAKES 


PV uaAt eR CNT (NUMBMRCY REMOVED PLAYERS ) 


2 





NAME OF REMOVED PLAYER (IF ANY) 
NAME OF REMOVED PLAYER (If ANY) 
NAME OF REMOVED PLAYER (IF ANY) 


RM PLAYER_CNT NUMEFR OF NAMES LISTED 


NAME CF REMOVED PLAYER (IF ANY) 
END OF FILE 


IT ALSO READS GAME CATA FROM A SECOND FILE 
[CLARK] INTERSACE.DAT 


DATA IN THIS FILE IS IN THe FOLLOWING FORMAT. 


PLAYCNT (NUMBER OF PLAYERS IN THE GAME) 
PLAYER1 REAL NAME 

PLAYER1 VAX CIRECTORY NAME 

PLAYER2 REAL NAME 

PLAYER2 VAX DIRECTORY NANE 


THERE WILL BE “’PLAYCNT’ NAMES LISTED 
LINK1T02 
LINK1TO3 (1F THREE PLAYERS AND SO ON UNTIL PLAYCNT) 
LINK2T01 
LINKETOS (IF THREE PLAYERS AND SO ON UNTIL PLAYCNT) 


PLAYER DO NOT HAVE LINKS TO THEMSELVES 
END OF FILE 


IN ADDITION, THIS SECTICN sXTRACTS THE LOGIN 
NAME OF THE PLAY@ZR WHICH IS USED LATER TO DETURMINE 
THE PLAYERS ELIGIBILITY TO PLAY THE GAME. 


THE MODULE REQUESTS THE PLAYER TC ENTER ALL KNOWN 
PASSWORDS AND PRIVILEGE CODES. 

THE PRIVILEGE CODE GIVES THE USER GAME 

PARAMETER MCDIFICATICN/CHANGE PRIVILiGES 


IF THE PLAYSR IS NOT PRIVILEGED, THEN THE PROGRAM 
BRANCHES TO PROCEDURE [CLARK.CCC]RICCC.CCM (IF 
Uomn ts S CCOMMUNIGATIONS-ONLY FLAYER) OR TC TEF 
MCCLINTIC THEATER MODEL INPUT/CUTP FRORGAM. 


Piette k LS PRIVILEGED, THEN HY HAS THE CFTICN 


Pee MOL ING THEePUTED, MCDIEY,STATUS CR PLAY PCRTIOCN 
Clete PROGRAM. 


malo een fe oe rs OS oe 
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NOTES ON ORGANIZATION AND STRUCTURE OF THE CS COMMUNICATIONS 
RECUIREMENTS PROGRAM (CRP) COMMUNICATIONS PCRTION ONLY. 


ime ALL CCMMCN MCDUL3S ARE IN THE FOLLCWING 
DUR EGCTORY OR SUB-DIRECTORY. 


[CLARK] 
fou ARK CCC) 


<. MAIN PROGRAM. 
[CLARK.CCC]MAIN1.COM (MAIN PROGRAM) 
Peocele rion. 


THE MAIN1 MCDULE FIRST CLEARS THE LOCAL 
coe ero talo [5 SIMPLY A HOUSE- 

KEEPING MEASURE (STARTING wITh A CLEAN 

SLATE). 


THE INITIALIZE SECTION READS IN PREVICUSLY 
DEFINED GAME LATA FROM [CLARK] PARAMETER .DAT 


DATA IN THIS FILE IS IN THE FOLLOWING FCRMAT: 


ARRIVAL _RATE1 
ARRIVAL _RATEZ 
ARRIVAL RATES 
ARRIVAL _RATE4 
ARRIVAL RATES 
eC mene try 
SERVICE _RATE2 
SERVICE RATES 
SERVICE RATE4 


SERVICE RATES MERE HE HE AK ME HS AE AE NE I IE SEI IE AS I AS OEE OE OK OK OK 
LOSS _RAT#1 SEN sen oy ei=o Reber TO * 
LOSS_RATEc STC IR CUIT ENKTYP  * 
LOSS_RATES 2 OK OK OO OE OS ORS BR OE De AE OE XE OE AE AIEEE Ne 2 
LOSS_RATE4 
Ooo RATSS 


GARBLE RATE1 (PERCENTAGE OF GARBLED TEXT OF MESSAGES 
GARELE RATE2 THAT ARE TO BE GARELED.) 

GCARBLE RATE 

GARBLE RATE4 

GARBLE RATES 


PGARE1 (PROBABILITY THAT a MESSAGE WILL BE 
PGARB2 GARBIED.) 

PGARB2 

PGARE4 

PGARBS 


oa 





RM PLAYER CNT (NUMBER CF REMOVED PLAYERS) 
NAME OF REMOVED PLAYER (IF ANY) 
NAME OF REMOVED PLAYER (IF ANY) 
NAME OF REMOVED PLAYER (IF ANY) 


RM PLAYER _CNT WUMBER OF NAMES LISTED 


NAME OF REMOVED PLAYER (IF ANY) 
END OF FILE 


IT ALSO READS GAME DATA FROM A SECOND FILE 
[CLARK] INTERFACE.DAT 


DATA IN THIS FILE IS IN THE FOILOWING FCRMNAT. 


PLAYCNT (NUMBER OF PLAYFRS IN THE GAME) 
PLAYER1 REAL NAME 

PLAYER1 VAX DIRECTORY NAM2 

PLAYER2 REAL NAME 

PLAYER2 VAX DIRECTORY NAME 


. THERE WILL BE “PLAYCNT’ NAMES LISTED 


LINKiTOz 
LINKiT03 (IF THREE PLAYERS AND SO ON UNTIL PLAYCNT) 
LINK2T01 
LINK2T03 (IF THREE PLAYERS AND SO ON UNTIL PLAYCNT) 


PLAYER DO NOT HAVE LINKS TO THEMSELVZS 
END OF FILE 


IN ADDITION, THIS SseCTION EXTRACTS THE LOGIN 
NAME OF THE PLAYSR WHICH IS USEL LATER TO DETERMINE 
Mao PRAYER S BLIGIBILITY TO PLAY THE GAME. 


THE MODULE REQUESTS THE PLAYER TO ENTER <CRD TO 
CONTINUE. HOWEVER, IN THE BLIND, IT IS REQUESTING 
A PRIVILEGE CODE THAT GIVES THE USER GAME 
PARAMETER MODIFICATION/CHANGE PRIVILEGES 


IF THE PLAYER IS NOT PRIVILEGED, THEN THE PRCGRAM 
BRANCHES TO PROCEDURE [CLARK.CCC] RTCCC.COM 
eee i nevneDESGnte TION OF (CLARK .CCC]RTCCC } 


Th TEE PLAYER 1S PRIVILEGED, TEEN HE RAS TES OPTION 
Peeoib ee reNnG THe BUILDS MODIFY ,STATUS OR PLAY PCRIICN 
O¥ THE PROGRAM. 
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